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ZOOM LENS, OPTICAL EQUIPMENT AND IMAGING METHOD 



Abstract: 

Abstract of JP 2008256978 

(A) Translate this text PROBLEM TO BE SOLVED: To provide an 
image-shiftable zoom lens that is compact and has high imaging performance. ; 
SOLUTION: In the zoom lens ZL comprising a plurality of lens groups G1 to G4, 
which are disposed, in the order starting from the object side along the optical 
axis, the first lens group G1 that is disposed closest to the object among the 
plurality of lens groups has positive refractive power and comprises an optical 
bending element P that bends the path of light and a plurality of lens components 
L1 1 and L12 that are disposed closer to the object than the optical path bending 
element P. The third lens group G3 as a shiftable lens group, disposed closer to 
the image than the first lens group G1, is shiftable in a direction substantially 
perpendicular to the optical axis. ; COPYRIGHT: (C)2009,JPO&INPIT 
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mtm 1 V yxmx ^)im(^z^^i^v yxm(^o-h^tp< t i.-m^'^'^y h uyxmt t 
xmMzML^m.^tf:Jf\^'^mmmTh^ 1 1 ^wmt-ti x- a u yx^ 

fKn^^-ixmi^ztsn^mmi^yhuyxmcommmmm^fd aw^ f^n^^-ixmi^zmf 
6m$^i^yhuyxmtmmt(^)mi^zh^i^yx^^^xc7)mmmi^m^/3 hwt t. 
nmxmiz^n^x~j:.uyx^^xcom}^3m^fy^t iS^ft^^^Ymax^ t?^^ 

0. 7 5<^bwX ( 1 -/3 aw) / (Ymax/f w) <1 . 2 

[if ^113] 

mt^i^yhu yxmii. }j^n^ij^^^mmi^^c^)X~^yi:^'</)mAzmm-Bfi6^t^mwL 

t-t^tmm ihL< mmm 2 iztm^^x-i^ v > x\ 

mt^i^yv\yyxmi^MWL<7^vyx)^^^^Lxm)^^tih:ih^mm.b^^mimi 
t-^Amm3(7^o-^\-^'tixt^—mztm<7yx-M.\yyx^ 

mriB^tit^^jL-vxw. imuzi'^-yX'^mmt-^wmz^A.fz. mttmiuyxmh. m 
2uyxmt. msh-yxmt. m4uyxmt:b-^mf^^ti^^b^mkb'r^m^m 
1 ^3 If ^11 5cod-h\^ ^-rti^^—m^ztmiox-M. v yx. 

mm 2 V yxmt^^cryWM^ t . mtm. 3 y xii^o^-jEco^tf ^ ^ ^ t . mtm 
4 ^ > x^^o^iEcoaM:^ ^^tTv^-g.^fc^#mfc ^ ^5^31 6 tciem£7)X- A ^ yx . 

ffTiem 1 \yyxw^i5:afm%m.3 vyxmx. )mm^^m^^<nx- s y^c^i^tc 

mzmuz:^^->x^m-th^bmmih'thms<Mkyh^^<\%mim^ 
yx^ 
[if^iM9] 

taia^ti5cco^>X|¥^Od-^. lalEi^^ bl-yX|¥^^t^l/yX|¥t:i*3ftl)«i;ir%MBJJt:: 

hhv yx^m<^mmcm\>z .mm'o mm^tvx \^h^h^w^b^h tmrn. 1 ^ 

mSMS<r^^^\^^ij^mztmj:r>X-2>.vyX. 
m%tum<nvyx^<^o^. m^i^yvvyxi^^^tsvyxmzi6\^h^%,mm\,z 

fyhvyxmt<mmmom\{z. Wium.wm^^ftx\-^h^b ^'m.b^hmm.it^ 

^mm'^s<^^'h\^-^ti^mztmL<nx-j^vyx^ 

)mmm!^ziz>\^hx-2>.vyx^^x(T^mj^m^f^h mmm(r^vyxM<n 
o%mmyyvvyxn^^^vyxi^^^<nMM^Wkt^ h Ltzh%. <^ 
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0. 2<fw/fs<0. 5 

m$^x-j^uyxmmm i ^^^it^Jii icDdib\>^^:fy^mz$m<^x-M.uyx 

Tht z b ^wmb-t^ytmm. 

m%mm.(^ v y xM<n \mm \^z^^m i v yxM\<z-^<nm^ti ^mtz^. 
mtmwyytmz. m^^^i\'omnhmm^mm^^m^hbb%>\.z^ m^^^ 
i/fDffitfs^ J: 0 %.^mm\<zmi(ryvyy:mt^tm.v.. 
mtmwyxmi^ 'omm\>z^^vyxm<^o%'yti:< b h-u^i^yvvyx-mb t 

[0001] 

^fs^Hjii. 'fv^)vx^ivf3y<'ym<ry'it^mzm^^C:>tthx-2>.vyx\,zmth. 

[0002] 

Tii. 7^>>-^;PX^;P;^^ 'y'^<n^i:^mzii\'^X^mH^n\iZ^^Kh J: d D 
^ ;^p<^3|s:#:c7)/hM^[:^ ^S-fb. mmY.<r^fz^. ^^yvyxxt,hx-2^vyx(^f\^\t 

ii^xsmmcim^fLX\^h. ^(n^x\ vyx-^a^-m\<z^n^m9om\'0Mfhz 
bimmti:^^m'^^mtfzx-i^vyx:i^^^m.^Kxv^h. ^c7)j;3^x-Apyx^ 
mmthzbx. mmm-^^'mM.^'i^^hm\>z. ij^^i^^^^m.^^hzbt- 
^mmz^\^x%.mwmzmvc\^h. -ttz. fi^^<nA^\t. mmnz-x%< 

[0003] 

V . ^ ^ -jvn" ^ y xfm t < . t]A^moy-7'v\>zi.h \m^o^^m?% < ^ ^ 
t-^->#:m.^>:, #:ai^j:':)ai^$^i>ffitc^':^T>7M-yx^^0jffl-ri.^^^mfc. ^ 

7 b u yxm^iyy b -r b\<zX^. Zc^Xo t^fj^ 'y<nX 

V\>zUW^hmv^m^^^hX^\iZl^yYVyXM^Wm^^X^XV-^mi£:^h^ 

[0004] 

\%.l^yV^m^j:X-I^VyXb\.X. mUt. #^12 O O O- 2 9 8 2 3 5-^^#;^;^"^ 
^ftXV^h. ^^^#^2 0 0 0-2 98 2 3 5-^i^^#T1i. lEc^Mtffti^^^^mi Uy 

xmb. ncr>mtffti^^-t^^m2uyxmb. AEc^Mmt\^^-t^^m3vyxmb. nc^) 
mmti(^M4 u> xmb . jEc^ymmti^^-tiMsv >xmb ^^i . ms v >xii^f* 
b mjmmi\^i^zm)] § ^x . m^m^mmm\^fz b ^ c^Mmmmcoxu^mAE 
^>g, x-A p yxfj'^m^s^tix V . 

[#i1^3ticl] mi2 0 0 6-1 7 149 2-^^# 

[Mi7)|fB^] 

[^BJ^O^Bi^t j; 3 hr^i^M] 

[0005] 
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[0006] 
[0007] 

(^zM./^tmmcou yxm^mtxmf^^ixtzX-i^uyXi^zisi^X . mt^MWcouyxm 

cod-hmhmmmz^.^mivyxmii. TE(^mmt\^^-t^tth^z^ ytm^ifxKimif 
^^mff^mifm^ioxv^. mmytmnKimim^x o hmmMiznm^tLfzmm<7:>]yy 
Xf^j^^^Lxmf^^tiXis 0 . itfiem i uyxmx KnmMz^^uyxmcod-hfi^^^< 
b i,-m^i^y h uyxmt Lx^m(,zMLmw:n^j:if\^^^m^mxh^:i t ^mmt 

[0008] 

ttz. AL]-^(7mmi^zi5\~^x . jKnmim.^z^\irhmmiyy vvyxm<^M%mmmm^i: 0 
awh L. }Knmm^zi6nhmttyyvvyymtmMt(omizhh)yyx^'^^x(^) 
mmmmm^f^h^t n;,nmkfMzi5n^x~j:.\yyx±^xcommm^f^b t 

0. 7 5<y3bwX ( 1 -/3 aw) / (Ymax/f w) <1 . 2 
[0009] 

[0010] 

t.fz. ±Mcomni^zi5\^x . mtti^y hvyxMi^m%couyx^^^^Lxmm.^ti 

[0011] 
[0012] 

tfz. ±}m(7)mmzi5\^x . mtmwL<^vyxmtK ^mi^zf^-^xmrnnt-m^z^A. 
fz. mtmivy ymt. m2uyxmt. m3vyxmt. mAvyxmht^^m^^ 

[0013] 

±fz. mttm2vyxmt^n.<7:>mifxti^^L. mtmsvyxm 

[0014] 

t. fz . ±^<Dmmi5 V . mriBm 1 v yxm^ x t/^'mriBH 3 y x^a . nmm^ h 

mm^^(7^X-^y^com\,zm^^fi. mtm2\yyxmi5XXfm%mA\^yxmt. m 

mmm-^^^<7yx- s y^<m^zmi^\,z^-^x^m'th <r t tmt, tv^. 

[0015] 

yxm^zi5nhm.i^^wm\<zhhvyx^^(Dmm<^m^z. mum^tm^i^fix\^h n 

[0016] 

tfz. m^mmcouyxm<^d'h. mmi^y hi^yxm^^t^uyxmzisif^Mhm 
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[0017] 

0 . 2 < f w/ f s < 0 . 5 
[0018] 

^/c. ^wm>-z\%hit^mmt. \m<n^^fm<n^mAL\,z^%.^^hx-2^vyx~^ 

[0019] 

mtfzx-j^uyx^m^^x . mtmmM^m^coim±(^zmm$-\t^^mjm:h'y 
X . mmmico v yxM<7) o t>s h mmMi^z^^m i u yxmiZAE(7Mtffti ^^tz-t. m 
mmiv yxm^z^ ie^^^tfr^'mif^ytrnff^mimT^tm^tthf^z^ mt^yemm^ 
mm^x 0 hmmM^zmm.(^i^yxf^j^^MmL. mt^miuyxmxKimMz^^u 
yxm(^)d-h^>^^< t h-m^i^yhuyxmt Lxytmi^znL^mM^^ifi^^m-^m 
(^z-t^zt^wmt^^. 

[0020] 

i^m^mm-t^ fz^cr)M^^mmi 

[0021] 

i^JiT. ^mmi-tti-mmmiz-ji^xm^mj^xKpfj^h^^^ ^^mzm^x-i. 

lyyXZ\^^mtfz^'iy^fUX^/l;^^yCAM:^mil^Z^ >S:*5|21 1 ('3*3V^ 

X. { a) Itr^'zy^Jl^Xi-lU^^^^COlEmm^. { h ) li^^Wm^ ^tl^'tl^-t o tfzM 

2{±. [211 (a) ^(D^epii-inzft^-otimmmx'hK}. ^m-t^x-j^uyxzi^cD 

[0022] 

miioXtm'z^z^-tT-'-y^^i^x^^i^^^cAMit. ^mjr^^Mmsu^w-tt. mm 
vyx (ZD (7^-A-m^(^y^^"/^m^ik^ixx. mmuyx (zd xm^i^ mi^) 

tiJZW^i^mi. T^'J^ Jl-Xi-Jl-;^ ^ ^ C AMCOWmznm^tifzm^B'e::^^~Mi,zm^ 
[0023] 

mm lyyxii. ^rn^zm ^x-j^uyxzi. xmm. ^tiXUKi. f 9 jvT^^jvfj ^ ^ 

\tthZhi:^-^tt^zt^h. t.fz. ^l^9)Vy.^)Vfj:^'yOKm\,z\%^ W^mm^-^^-^l^z 

nmm:mtthmi^mtm>. x-h.vyxx\.^m.^wm. (w) ij-^m^mm. 

(T) \,zX-^y'^-thm(nvA Y (W) -7^1^ (T) iaB2. 
[0024] 

x^<nwsfK^^^'fh%\vyX'^o\h. %.(^m^^^^'th%ivyx^Q2.)i^ IE 

^3 ^>'Xi¥G 3 <n^^t.fz\t-^^i^y vvyx-mh \.xitmznvsm.W£-n^^^ 
m^^h::L}i\{zx->x. ^m}L(7^%.i^yYimm\izm^^fth. 
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[0025] 

^m^h^bx. mii^yxm-G I hm2vyxmG2bc7^mmt-m±L. m2uyxm 
G2tm3u yxmG 3 1 cr)mm:bm'j^^ msu yxmG stm^u yxmG a h coral 

mtm'J^-^hXo^z^j:-^X\~^t. ^fc. X~J^l^yX.Z'LbmMlh(^mi^zlt. u—j^X 
[0026] 

mwyxMGwt^ 3ts#^*^9 om/f'9ia(f^f^m^^t. t--^. T^^^iRt^-r^s^t 
m^^^h. jmmt^^m-im'^oyx-^yxam. mwyymGXfi^'m^zm^xhh 
ztx\ ^uyxmco^x—^i^^<. mm.^^r^uyxm^^m^-^^'j^^mti'^^^<^ 

[0027] 

t.fz. mm.(^]yyxm(^)o^m.ijmmmi^z^jf^mivyxmGiii^ ^yM^nt^^^-t 

ytm!^Dmmrpx^h'^mmi^zmm<^uyxfj^jfmm^fixi^6^bmTtL< . 
mtif. mmMii^^:>)\mz^A.fz. mmM^zam^\^mzmicrM^=^x;^yuyxt . 
mmzam^\^ii-rzm2y)n^^x;^xuyxt. Mm^omm^pt. jr^^MWcfl® 
^mffzJEuyxtfj-^m^i^^ti^zb^mtL^K ^coxoi^z^mf. m^mzmm^t 
x^. MAMcommmx. miiyyxmGiM.mx'^'t^mmmMisxt/a^iim^ 

[0028] 

m2vyxmG2it. mivyxMGiizx^:)m^^ia^'^mw mm c^imms,^ 
tim^tsL. fKnm~\mt-i^mmmtm^mj^o^zmK mi uyxmG i tm2uy 
xmG 2 1 comm^n^if^ ^ t i^zx ^m±m^m^x . m}^MMmmt$-^xv^^ . 

[0029] 

msuyxMGsii^ m2uyxmG2izX'oxi&i^^tLfzytM^i[x^^-t^im^^x 
L. mm^^t^mf^^^i^zii. msuyxmGs^mmcouyx^jfxmf^^hzti^m 
tLiK tfz. m3i^yxmG3it. uyxiyyhmi,zmm'^^mz^^:^xd(,z^ mmu 
y^y^^i^sy. ^-/v^^-)mti^BzmzmiE^ixfz^\.z^hi^ti^h 

ho 

[0030] 

WMU^axxf^-i y^y^ ^ i^Byc^MiEit. yyvi^yxm^itmznL^-m.nt£ 
-^\p\^'^m^^fzmi<zmm^'t^mx^^-thm't^^^m.^^nth^^ t.fz. ^ 
-/v^-^-)vmmmt. yy vvyym^itmznL^untc:H\^^%m^^fzm^zmm 
mm.mx?%.^-th\mmm^£n^^htz>^xhho i^yy:yyvmzit. ^3l->x^g3 
yy^\-¥tfz\i-^^ {yyh yyxmt Lx ) m^\<znL^m.n^j::H\^'^^m^^h z t 
x-myyh^n^^K ^^^^mcowm±com^^mjELx\^h. 

[0031] 

^4uyxmGAii. ms uyxMG 3 i,zx->xm.^^fihitm.^ X ^u^^^him 
^^t. M}^.mm^^i\:^^hm ix-^y^-^com) i^zm3uyxmG3tmAuyxm 
G4t<7)mm^mmmz^it^^thztx\ Mfmrncomtizn-th. mmco^^mt 

[0032] 

z<7)Xo^^mmcoiyyxm^mtfzx-j>.uyxzuz$5^-^x . m^LfzXdiz^ m 
uyxmG 1 X omMt^Mo^i^^x^coa •^ii'^=5r< b h-^ti^i^y huyxmt Lx^m 
i>znL\s^WM^:f7\^^m-^mx'hh:ibiimtL\\ ;icoxdiz'ttnf. /Jn^t-^^v^m 
m^m^^-thmi^yh-^m^^ (-r^:b^. mmmm^m-h) x-j^uyxzi^^sxr/ 

. ^ti^mtfz^^^{f'J^j\^x^;]^:^^^CAm) ^nh^bt^m^z^h. 

. mii-yxmGi^i^yhuyxmb t^v^coT\ Mh:h:^\^^mii-yxmGi^m^ 
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[0033] 
[0034] 

0. 7 5</3 bwX ( 1 -/3 aw) / ( Ymax/f w) < 1 . 2 •■■(1) 
[0035] 

m-t^t. -mz. i^y huyxm^muznLmw.n^^ij\^^fm^^xim±c^m^ 
i^yh^-^^m^. i^y huyxmco^m&si^zn^^mcoi^y h&Aii. ^Xc^ (a) ^ 

[0036] 

A = ^X ( 1 -/3 a) X/3b ••• (A) 
[0037] 

ZCO (A) ^^^-t^ t.^kCOiB) ^m^^fit o 
[0038] 

AXa= ( 1 -/S a) XySb ■■■(B) 
[0039] 

fit. ^ alizyy huyxmc^mmmx-hK) . /s hityy huyxmx^ hmmt^zMm. 
^tifzuyxMi^zx^mmmTh^o ^lx. (b) ^cr,^m(^zh^ (i-/3a) x/3b 
^y'ummt^^. 

[0040] 

^{^5^; ( 1 ) cr>±.mim±m6^i^x^6m^. m3uyxmG3cr)ytmfj-^^i':mmm. 
(,zM't^m^^mm.^'^i^^ <KcK)7^^'x Lt^\ ms^yxMG smnpmmfjirzraf 
x\ im'^iK^K^mLxLtdcox. zyyhuyxmcowmm:bmm(^zti:-^xLtiK 
-t^^mm^%^^t^-\i^^^^<^x-^xLto. tfz. ::2'?mmtimmmmitLxL 
tv-i^f^ t<^v-i. -If. ( 1 ) cormm^n^h^i^xhi^m^^. ms^yxm 
G 3 cr>ytm:b- ^ cD^ms.izn-t^im^mm.fm)(imi^zA^^ < ^ ^ t 1 1 v ^ ^^nmi^z 
x^m^tL^^^ y-^)vth fz^Ziimtcyy v v yxuoymmm^m\>z±% < t 
t^d. ^om^. yyvvyxn{m3vyxM03) mm^^mmwmtf^mY. 

tTttv\ VyX\^ayAm'C^mh:L)it^X%ti:<t£->X\^t.o. tf<z. a-?mMt>m 
itLXLty^ntL<^^i\ 
[0041] 

:^mco^m^mm(^z-t^fzmz. ^i^^ ( i ) co±mm^ i . 1 5i^z't^-~t^^ 
i>z-r^^t:^^^i^i^zntL^\ tfz. :^mcom^^mmi^z-r^fMz. n) cor 
( 1 ) cormm^o. 8oi,z'rt^b^^^i^i>zntL^\ 

[0042] 

ttz. i^yhuyxMT^tmsuyxmG3it. mnm^i^mmm^<ox-$.y^'co 
mi^zm^^tL^^tti^itftL^\ ;icoxdi>zTtiif. i^yhuyxn msiyyxmGs 

[0043] 

tfz. ±^co^m(,zt5\.^x . i^yhuyxmx'h^msuyxMGsit. mm<^uyx 
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[0044] 
[0045] 

mM^-^m^zM.^fd. miuyxmoit. m2uyxmG2b. msuyxmost. 
m4uyxmG4bt^^mf^^tihzbmftLi^. zcoxdi^z^tuf. x-j^uyxz 

[0046] 

ttz.zcr>t^. m2U yXMG 2 comtffti ^ ^ t . ^ 3 u yXMG 3 ^^JE(^mtfrti 
^^L. m4lyyXmG4:b^iEC0mmti^^LX^^^^b:^mtL^\ ^COXoi^Z^tlif 

. mA^mf^xmmco^^mi^^n^:itti^^mt,z:^j:^. 

[0047] 

tfzz(7)t^. miuyxmGii5Xx/m3uyxmG3ii. jx-n^t^hmmm'^cox 
xc^Mizmj^^tL. m2iyyxmG2i5Xi/m4uyxmG4it. jj^nm^^mm. 
tQ^(7)X~^y^-(7)mf^zmmzr^-^xfm^^^tt>mtL^^. <rcoj;3tc-rix{f. x- 

[0048] 

yxMGs {iyy huyxm^^t^uyxm) (,z^n6&i,mmM^zh6\yyxf^jf(7)m. 
micomiz. mam.^m^if^tiX\^:^ztmftL\\ m^^y h-^m^^uyxmn. uy 
xi^y hmyimmit^Mimmzmt^fz^. x-^y^-vmi^z^ tm^tm'^ytmi^yjSiK 
^m^^^m 0 i^zmmp)\xiyyxi^y h^nozti^zxKi. mmm^mmi^-:>^ t 
t^^mi^ztc^. 

[0049] 

^13. m3\yyxmG3!,zi5n6Mhmmmzh6uyxfj^jfcrMmMcomi^z^ mam 

[0050] 

tfz. fKnt!^^^xmizi5ii-^x~M.\yyx^^.x(Dm}^Mm^fwtL. m3uyxmG 

3 {i^y vvyxm^^tsvyxm^^) <^Mj^Mm^ f shLfzh^. <!K<^m^^ ( 2 
) xm^Kh^Wkm^^^^ht)m^L\^. 
[0051] 

0 . 2<f w/f s<0. 5 ••■ ( 2 ) 
[0052] 

^\^^ (2) (i. m3uyxmG3(7mmm^mjE'thfz^<^^\^^xh^. ^\^^ 
(2) co±m.\m±Mhm^xh^^m-^. m3vy:^mG3c^m^ntitm.<^j:-)XLt,^^ 
. w>3 vyxmG3^i^x^^^him^m^±^ < t ^ a . ( 2 ) 

^TPM^rm^^f^T-ab-g^^t^. m3i^yx^G3cojgtff^;^?^-§g<^':>TL^^.\ r:7 

[0053] 

^m<m^^mm^z^hfzmz. (2) <?D±iis^e€ro. 4 
{.z-th^iht-^ ^^znt.L\^. tfz. ^^mco^^^mmi^z-t^tzibi^z. (2) cor 
mm^o. 2 3i,z't^^tti^xK)nt.L^\ $^>tc. ^mco^^^^i^z^^fMz. ^ 

(2) cOTRS^g^O. 2 6tct-^<ri:J&^'$^>tc^*tV^. 
[0054] 
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, ^i^mzit^ muzi'^-^xmm%t-h\\\mz^A.fz. "^mmiz^hm^mfziEvyxb . 
mmmz^m^^mz^vyxhmmzmm^s^mzn v yxh ^ o i^h^tznc^mm 
ti^^'t^m^^vyxhx■m^^^fth^bt^^mt.L\\ ^coxoi^z^mt. mwrnzthm 
^^ntziEvyxiiz^^. m^v^t)mm.^ft. imt^^mtit^^^xoi^z^h^tx. v 

yx\^a^f\mt^^m-h <r h h . 

\mmw 

[0055] 

OT. -^m(^^mm\WitMmm\zm-3v^xtm-th. ^mmimzi^hx-i^vyxx 

L{i. my^\^fz^o\iZ^ mUz:^^-^X'ii^Mm-^\mz^Lfz. -^(rym^lx^^^-th^W 

yxMGXh^ n.cr>mifxt\^^-t^m2uyxmG2t. jEc^Miffti^^-ttmsuyx 
MG 3 1 . AE(7:>mtnti^^'t^m4 uyxmG4 1 ^mt . ms uyxmG s^i^yhu 
yxmtLxmmzML&^un^^iji^^^m^mizmi^^ti^. ttz. m4uyxmG4 

[0056] 

tfz. m3i^z^.^xdi^z^ }Knm:^^^mm^^^cox~^y^-com. m2uyxmG2i3 
xx/m4 V VXMG4 t^muz:^^-) x^m t . m 1 yxmG i axr/m 3 u yxmG 3 
m^miizMLxm^^ti^xdiz^x-^xi^?^. ^c7)t^. miuyxftG 1 tm2uy 
xmG2tcorm:^^m±L. m2\yyxmG2tm3uyxmG3t(7)rm-mm^i. m 
3uyxmG3tm4u yxMG 4 1 (^ymmtm'j^^'t^ » . m 3 a . ^?%m(7)^mm 
mizfpfp^x-s.uyxaMmmi'^iiXt/. fj^nmxm (w) :b-^mmm\fM (t) ^ 
coM}^Mm^mcomt ix-^y^") i^zmf^^uyxmrnmc^mT^Tj^s^mxr^^ . 

[0057] 

liiTtc. ^i-^5^7Kt-^\ zti^iimi-m5mmimz::bif^>$^7t(7)m^^M-ix 

imffzmx^^. #^t^i3V^T. fltMj^im^. F. NOtiP-^yvs-^. 26.)(i:iii:^ 
Bflt^iy^y^~;^x^^M'timLXi^6. ^i^lz. m^mii6m(7)m^7-t^1f 

\^izr^-)fzmmM:^-^coiyyxmco}\m^. mmmiiXx/r-z^mit^M'tidm (a = 
587. 6nm) i^zn^6m^^Lx\^^6 . ^zx\ WF(^-^x comjtimzis\.^xmm^ 
tixi^6m}^3mf . w^fs. mmm. ^comM^comitii-mz rmmj ^mhtih 
^\ yt^mt. ttmmi^ttzmmmA^Lxi.mmcr>yt^m^m^^ti^<:ox\ ztii^zm 
^tL6hcoxuKp^\. tcii. mm^m ro.ooooj it^m^^L. ^^(^mmmxht 
00000 J cotmir-^^Lxh^. 

[0058] 

tfz. ^m^i^zi3\.^x *B\]:^m$tL6mmit. muzmmtcyji^com^^ytL. m 
^y^zi5if^^mmcom}^.com^m:b-^^mmtxc^)mHzr^^fz^m (-^f^-s) ^ 
s (y) . mmmmmm^m immm^m Rit^m^K. (n=4, 6 
,8,10) comMmmmcnb Lfzt^. ^^xco^i^^ ( 3 ) T-^§ix^. ^is. 
mmizis^-^x. 2}xcDmMmmxc2iioxhK}. t^m^mmtx\^^^. 

[0059] 

S(y) = (y2//r)/{l + (l-KXy2//r2 ) 1/2 } 

-l-C4Xy4 +C6Xy6 +C8Xy8 +C10Xyi 0 ... (3) 

[0060] 

m2\yyx^G2bm3\yyxmG3tcom±^m.mm^di3tL. msuyxm 
G3bm4 uyxmG4 bcom±^%mm^ d 1 9 i: t . m4 i^yxi¥G4 ty^ii^^m 
FLfccofftji^Mr^Pi^d2 4tt-^o :iti^comi±^mm {d8, dis, dig, 

d 2 4 ) X- S y iJ'lcl^ LX^^tth o 
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[0061] 

1 mimnzmr^x-i^ v yxam^^^^-trnxh h . iii4 a^x~j^ v yxz l {zi5\^x . 

Li ih. mmmz^m^^mzn.?^:=~x:^xvyy:i.i2}i. im^m9om^^mf 
h^b^ mvc L fzmnr d xi.mi^ymm d mimf-p t . miMmzmtm^mtfz^ 
ihm^cojEvyx-Li 3t-/Phmm.^tit. m2uyxmG2ii. mmM^^^m^z^^fz 
. mmi^zmm^mtfzmmnmconuyxL2 1 mmm'^conuyxtmmMi^z^^ 

m^\^iffziE^-X:^xi^yXb^9&K>^iy'tfzncom^\yyXl.2 2b^^i>>m^^tih 
[0062] 

msuyxmosii. mmMt^^)\mz^A.fz. '^mmi^zmtm^mttzmmmcoiEu 
yxL.3 It. manmcoAEuyxtmmm^tconuyxt^mKi'^h^fznc^M'^^yy 
xi.3 2bfj^^Mf^^tL6. mmLfzXd^z. ^^timiEit. msuyxmos^m^z 
nL^m.nKcifi^'^^m c^yh) ^■^^zb(,zXK). ^^ti^^mcoimi±t^z}Hf6 
myy h ^nd ^ bxmf^Lx^^^ o m4uyxmG4it. mmM:^^ ^wmz^t A.fz. mm 
(,zmm^mtfz¥^mmc7)iEuyxi. 4 ib . mmmzthm^mffzAE?(^x;^xuy 
xbimmzmm^mrzn.^~x;^xuyxb^^^Ki^i^'tfzn.com^iyyxi.4 2b:^^ 

[0063] 

^^A,^]?Jc$ixTv^^ {i^jm)mtmnz-:>^^x hmmxh^) . tfz. mmiKisii. ms 
uyxmos^i^zmk^ti. }j^n&-^mmtQ^cr>x-^y^-cr>m. imii^zMLxm^ 
^ti^xoi^z^^x\^^t. ^t5. m4i>zi5\^x. ^mrK>mifm^p^mmLfz^x'^ 

[0064] 

Tcomiiz. mimmmizisn^^mjt^^^'t. ^^5. ^itc^Dft-sB^-^i— 2 8(i 
. iM4tci5(t>sffii-28hm^LTv^^): t^z. mimmmizts^^x. mim. mio 
m. mi4M. i5xr/m2imco^uyxMitmmmmzmm.^tix^^h. 

[0065] 

(1^1 ) 



f 


=4.76 — 


10.90 




16.00 


NO 


=3.39 — 


4.37 




5.25 


2 60 


= 80.14 — 


37.24 




25.72 










®#"^ 




m^m 






1 


18.6052 


0.80 


1.94594 


17.98 


2 


9.2332 


1.95 






3 


20. 5794 


0.80 


1.94594 


17.98 


4 


12.2688 


1.95 






5 


0.0000 


10.00 


1.88300 


40.76 


6 


0.0000 


0.30 






7* 


17.1158 


2.60 


1.77377 


47.17 


8 


-17.3727 


(dS) 






9 


-32. 1726 


0.80 


1.85135 


40.10 


1 0* 


9.3884 


1.03 
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1 1 


-28. 


0662 


0.80 


1. 


,81600 


46.62 


1 2 


7. 


5136 


1.37 


1. 


,94594 


17.98 


1 3 


71. 


7778 


(dl3) 








1 4* 


6. 


2231 


1.47 


1. 


, 58913 


61.25 


1 5 


-30. 


2015 


0.50 








1 6 


0. 


0000 


0.50 








1 7 


17. 


7088 


1.85 


1. 


,65160 


58.55 


1 8 


-3. 


7876 


0.80 


1. 


,83480 


42.71 


1 9 


10. 


2556 


( d 1 9 ) 








2 0 


11. 


4173 


2.15 


1. 


,60602 


57.44 


2 1* 


-11. 


3941 


0.20 








2 2 


5. 


7634 


2.05 


1. 


49700 


81.54 


2 3 


21. 


6740 


0.80 


1. 


92286 


20.88 


24 


5. 


2619 


( d24 ) 








2 5 


0. 


0000 


0.55 


1. 


54437 


70.51 


2 6 


0. 


0000 


0.40 








2 7 


0. 


0000 


0.50 


1. 


, 51633 


64.14 


2 8 


0. 


0000 


(Bf ) 









®#-^ K 

7 -4.3192 

1 0 -9.0000 

1 4 +0.4220 

2 1 +0.8800 



C4 

+5.7533x10-5 
+1.3708x10-3 
+1. 7499X10-* 
+4.5013X10-4 



C6 

-9.7251x10-7 
-5.0280x10-5 
+1.7178x10-5 
-8.6183X10-7 



C8 

+5.6654x10-9 
+1.6668X10-6 
+9.9604X10-7 
+5.7880X10-7 



CIO 

-3.8484x10-12 
+7.8186X10-9 
-1.1530X10-11 
-2.6469X10-8 



f 

d8 
d 1 3 
d 1 9 
d24 

B f 



10.8950 
6.2361 
2. 5683 
3.1651 
9.2532 
0.6000 



16.0000 
7.7544 
1.0500 
1.1000 

11.3183 
0.6000 



4.7600 
1.2186 
7.5858 
6.7709 
5.6475 
0.5999 

/3 aw =8. 18708 
/3bw= -0.09505 
Ym ax =3. 75000 
fw =4. 76000 
f s ( f 3 ) =15.95940 

^i^^ ( 1 ) /3 bwX ( 1 aw) / ( Yma x/f w) =0.8671 
^i^^ ( 2 ) f w/f s =0.2983 
[0066] 

^co j; a (,z:^mmmxn. ( d - ( 2 ) ti^^xmrz^ixx^-^^^tti^^^^ 

-So 

[0067] 

ia5-m7ts. di^(A = 587. 6nm) i,zM^tmimmm<^^i\mmT^^. ^ 

^hi^. m5 (a) lifKnm^ ( f =4 . 7 6mm) iZiSif^W^-^M^X'CDmU 

mmThn. m5 (b) i^fKnmmiztsif^i^yxi^yhmcomimmx'h^. me ( 
a ) ti^^^^j^cggsi^^^, ( f = 1 0 . 9 0mm) i^zisif^mmM-^^xco^immx 
h^.me (h) ii^mm!^mmmi,zmftuyx^^yhm(ommmmxh^. mi ( 
a ) {iM3gi©i:t^ ( f = 1 6 . 0 0mm) iziiif^^mmM'^MMmxcommmmxh n . 
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137 (b) immtQ^^mi'Ziinr^uyxiyyhmcotmmMT^^. 

[0068] 

^iU^miZiii^X . FNO(i;F-^>v^-^. Alt^mMl^zM-t ^^^^ ^tl^tl^L 
[0069] 

OT. ^m(7yw,2mmmi^z-j\^xms--mi ii5xx/^2^m^^xmm-th. ms\t. 

It. m2vy7:mcomm.^m\^xmimiimwyx~M.vyxbnmcommx'h^. ^mz 
mimmm(7^m^^hn-<o^^^nLxmmtm^-m^-th. ^fc. m2'mmw^m2 
vyxmG2\t. ^m\m-^\mz^A.fz. \mMzmm^i:mtfznmmtc^n\yyxi.2 
1 h . M\mnmn.\yyxbn€m^(^^\yyxt ^m-^h^tfzn.<7ym'^vyx'L 2 2 

[0070] 

T^0^2tC. m2^MW3^o(t'g.#if7n^7S^-r» m2lZi6n^m^m-2Qli 
. [UStC^oft^® 1— 2 8hm^tTV^>g.o ii^c. m2|||fSW;iioV^T. miM. W>1 0 

ffi. mi 4®. i5Xu^2imco^\^yxmmmmm.i!zm^^tLX\^h. 

[0071] 

(^2 ) 

f=4.76 — 10.83 — 16.83 
F. NO=3.69 — 4.63 — 5.63 
2&)=80.13 — 37.46 — 24.50 













1 


24.0157 


0.80 


1. 


.94594 


17.98 


2 


8.8935 


1.93 








3 


21.2986 


0.80 


2. 


.00069 


25.46 


4 


16.1029 


1.50 








5 


0.0000 


9.60 


1. 


.88300 


40.76 


6 


0.0000 


0.30 








7* 


19. 6885 


2.55 


1. 


.ITiTI 


47.17 


8 


-16.7162 


(d8) 








9 


-71.9418 


0.80 


1. 


.85135 


40.10 


1 0* 


9.2063 


1.22 








1 1 


-14.8404 


0.80 


1. 


.81600 


46.62 


1 2 


10.8518 


1.31 


1. 


.94594 


17.98 


1 3 


-67.4208 


(dl3) 








14* 


5.9953 


1.45 


1. 


.58913 


61.25 


1 5 


-36.9608 


0.50 








1 6 


0.0000 


0.50 








1 7 


13.8168 


1.85 


1. 


.64000 


60.08 


1 8 


-4.0035 


0.80 


1. 


.83481 


42.71 


1 9 


8.2259 


(dl 9) 
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2 0 


11.9130 


2.09 


1.58913 


61.25 


2 1* 


-11.2129 


0.20 






2 2 


5.9451 


2.05 


1.49700 


81.54 


2 3 


64. 9268 


0.80 


1.84666 


23.78 


24 


5. 6786 


(d24) 






2 5 


0. 0000 


0.55 


1.54437 


70.51 


2 6 


0.0000 


0.40 






2 7 


0.0000 


0.50 


1.51633 


64.14 


28 


0.0000 


(Bf ) 







M#-^ K C4 C6 C8 CIO 

7 -3.6294 +1.6073x10-5 -4.6863 x10-7 +4.0036X10^9 -2. 0969X10"! i 

1 0 -9.0000 +1.5122x10-3 -5.1954X10-5 +1.0103x10-6 +3.8507x10-8 

1 4 +0.4518 +1.7174x10-4 +1.9840X10-^ +1.6119x10-8 +4.3659X10-8 

2 1 +6.5379 +8. 9943X10-* +2.2966x10-5 -4.2505X10-7 +8.1325X10-8 











f 


4.7600 


10.8344 


16.8300 


d8 


1.2428 


7.0385 


9.0846 


d 1 3 


8.8916 


3.0958 


1.0500 


d 1 9 


6.9489 


3.3971 


1.1000 


d24 


5.5049 


9.0566 


11.3537 


B f 


0.5998 


0. 5999 


0. 5998 



/3 aw = 15.64980 
/3 bw= -0.04617 
Ym ax =3. 75000 
fw =4. 75998 
f s ( f 3 ) =16.49704 

^i^^ ( 1 ) /3bwx ( 1 -/Saw) / (Ymax/fw) -0.8585 
^i^^ ( 2 ) f w// f s =0. 2885 
[0072] 

^coxd(^z:^mtmmi. ±td^i^^ ( i ) - ( 2) ^^^xmfz^tix\^^^^t^^m^ 

[0073] 

m 9 —EI ii{i:. dii(A = 587. 6nm) {zn-ftw, 2 miimw)M\i^mx-h h . 
m9 (a) (f =4. 76mm) i^zimhmmikmm§x-com 

iRniHT-^o. 1219 (b) \tjKnmfMi<zi5nhiyyxiyy vm(7^mm,mmx-h^ . mi 
0(a) {i:4^rHm*sgii^^^j (f = io. 83mm) i^zmir^m^M-^mtmx'c^y^m.^ 
mxh K). mio ( b ) li^rmj^m&^i^zmf^uyxi^y hmiomummT^ 0 . 
EI 1 1 ( a ) {iMjisra^t^j ( f = 1 6 . 8 3mm) izisif^mm^MMPMvcD^mmm 
xhK). mil (b) itmMmmizmf^uyxi^yhmcomummTh^o ^lt. 

[0074] 

OT. ^mcomsmmmiz'^^^xmi 2-mi 5i5xx/m3^m\>^xmm^^. mi 2 
it. msmmmi^zg^^x-M.uyxcom^^^'tmx'h^. ^is. msmmmcox-j^u 
yxit. mam^<Dm^^m\'^xmimmmcox-j^uyxbmmcomm.xh^ . ^mz 
mimmmcom^bn-co^^^nLxmm^j:mm^mw^^^. ^fc. msmmmcoma 
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com. imil^zMLxm^^ti^Xdl^zy^-oX^^h. 
[0075] 

[0076] 

(^3) 

f=4.76 — 10.90 — 16.83 

F. NO=3.61 — 4.48 5.31 

2 60=80.08 — 37.30 — 24.50 













1 


18.6003 


0.80 


1.94594 


17.98 


2 


9. 1299 


1.95 






3 


20.0061 


0.80 


1.94594 


17.98 


4 


12.2378 


1.95 






5 


0.0000 


10.00 


1.83400 


37.16 


6 


0.0000 


0.30 






7* 


17.6318 


2.59 


1.77377 


47.17 


8 


-17.0143 


( d 8 ) 






9 


-95.1601 


0.80 


1.85135 


40.10 


1 0* 


9.6243 


1.05 






1 1 


-18.7968 


0.80 


1.81600 


46.62 


1 2 


7.0462 


1.31 


1.94594 


17.98 


1 3 


49.4372 


(dl3) 






1 4 


0.0000 


0.50 






1 5* 


5.7357 


1.66 


1.58913 


61.25 


1 6 


-13.8410 


0.20 






1 7 


27.9825 


1.85 


1.65160 


58.55 


1 8 


-4.2034 


0.80 


1.83481 


42.71 


1 9 


7.6543 


( d 1 9 ) 






2 0 


11.0138 


2.15 


1.60602 


57.44 


2 1* 


-11.6568 


0.20 






2 2 


6.7719 


2.05 


1.49700 


81.54 


2 3 


43. 7568 


0.80 


1.92286 


20.88 


24 


6.2063 


(d24) 






2 5 


0.0000 


0.55 


1.54437 


70.51 


2 6 


0.0000 


0.40 






27 


0.0000 


0.50 


1.51633 


64.14 


28 


0.0000 


(Bf ) 







®#-^ K 

7 -3.5829 

1 0 -9.0000 
15 +0.1967 

2 1 +0.6898 



C4 C6 C8 CIO 

+3.1195x10-5 -6.5188x10-7 +8.6095x10-1 o +4. 2745 X 10- 1 

+1.3893X10-3 -3.2887X10-5 -2.9925X10-7 +1.1579X10-7 

+5.0256X10-5 +6.1634X10-6 +2.2998X10-6 -1.2189X10-7 

+3. 7981X10-* +7.2724x10-6 -9.6564x10-8 -5.0538x10-9 
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f 


4.7600 


10.8950 


16.8300 


d 8 


1.2203 


6.3686 


8.2935 


d 1 3 


8.1217 


2.9734 


1.0485 


d 1 9 


6.7033 


3. 1869 


1.1000 


d 2 4 


5.8354 


9.3517 


11.4386 


B f 


0.6000 


0.6000 


0.6000 



/3 aw = 14.35970 
^ bw = -0. 05428 
Ym ax =3. 75000 
f w=4.7600 
f s ( f 3 ) =15.97021 

^i^^ ( 1 ) /3 bwX ( 1 -/3 aw) X (Ymax/f w) =0.9205 
^i^^ ( 2 ) f w/ f s = 0. 2981 
[0077] 

^cDXoi^z^mmTii. ±ifi^f^5t ( 1 ) - ( 2) ^-^xmfz^tix\^^^^tti^^^- 

[0078] 

la 1 3 — HI 15 {i. dm(A = 587. 6nm) i<zn-t^m3 'mmwrn^^mxh h 
. ^ti:h^. mi 3 ( a ) it^mmfM ( f =4 . 7 6mm) {z^n hMmwism\fMx: 
<Tmn.^mx'h 0 . 1 3 ( b ) \tjmmfm>zii\'fhvyxi^y vmoymymmxh d 

. IM 1 4 ( a ) (i^^ram.'^Cgglim-. (f = 10. 90mm) {zi5\^lMW6&i^MAfMX(r) 
mWL^mvM. m\A (b) \i^fm.^^m:\fM\,zi5\^hvyxi^yv^a^mM^mr: 

M . HI 1 5 ( a ) \m:Mm-\fM ( f = 1 6 . 8 3mm) \<zii\^hmm%'^mAmx<^m 
u^mx-M. mi 5 (b) {i;M^5^m-i3to{t^^>x>y bB#c^)MxiimT-s^>So ^ 

[0079] 

(m4^wj) 

«^73^4iiMW3ov^Tmi 6— mi 9ii^vfmA^mv^x%%m'th. mi 6 
(s. mAmm.mz\%hy^~2^vvy^a^m)^^iY^-i-mxhh.. ^*3. m4^iffef^jc7)x-AL- 

yX{i. m21xyX|¥c^«j3S^^l-^Tmi^»J^0X-AlxyX,tl5l«^0lfj;gT-.^^ # 
gPiZ^mWJiT^Jt'^hlHl-^O^^Sr^LTlfm^l^H^ ^*3. m4IIM<^J^0 

^21/ vxnG 2 ji. jf%MBij?&^^)iii(cM/v/-i\ ftfijjtc^ii^jfffi^fi^ I. 'chh {zmmzmm 

^f^{t/^^M^-X;^Xlx>'XL2 1 liiaIlflffmc?)Ml-'>Xh%M|iJtcfiffi^[^it3^ciE^ 
[0080] 

T^^^4tC. m4||»J(c*3(t>g>#l§7U^^-r. ^4t;iB(t>&M#-^l— 2 8{i: 

. mi 6tC*3(t'I.Ml-2 8^MJEtTV^>So m4^5fiMtC*3V^T. W>\ 

[0081] 

f=4.76 — 10.90 — 13.60 

F. NO=3.35 — 4.42 — 4.94 

2&)=80.12 — 37.28 — 30.08 
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1 20.0659 0.80 

2 9.4663 1.74 

3 19.9098 0.80 

4 11.8056 1.95 

5 0.0000 10.00 

6 0.0000 0.30 
7* 16.0291 2.57 

8 -17.9853 (dS) 

9 61.2821 0.80 
1 0* 8.0895 1.27 
1 1 -11.8561 0.80 
12 8.4147 1.31 
1 3 737. 0197 ( d 1 3 ) 
1 4* 6.1454 1.49 
1 5 -27.6421 0.50 
1 6 0.0000 0.50 
1 7 14.0938 1.85 
1 8 -4.0061 0.80 

1 9 8. 7909 ( d 1 9 ) 

2 0 10.9036 2.12 
2 1* -10.6070 0.20 
2 2 5.5336 2.05 
2 3 34.8603 0.80 
2 4 5.2528 (d24) 
2 5 0.0000 0.55 
2 6 0.0000 0.40 
2 7 0.0000 0.50 
2 8 0.0000 (Bf) 

M#-^ K C4 

7 -4.0230 +7.0504x10-5 
1 0 -9.0000 +2.2831x10-3 

1 4 +0.3051 +1.1920X10-4 

2 1 +3.0851 +7.3914x10-4 

f 4.7600 10.8950 

d8 1.2138 5.8763 

dl 3 6.5459 1.8835 

dl 9 5.7301 2.2438 

d24 4.8182 8.3044 

Bf 0.5999 0.5999 

/3aw=9. 82821 

^bw= -0.07995 

Y max =3. 75000 

fw =4. 76003 

f s ( f 3) =14.44108 

^^^(1) >9bwX (1-/3 



1.94594 17.98 

1.94594 17.98 

1.88300 40.76 

1.77377 47.17 

1.85135 40.10 

1.81600 46.62 

1.94594 17.98 

1.58913 61.25 



1.65160 58.55 
1.83481 42.71 



1.60602 57.44 



1.49700 81.54 
1.92286 20.88 



1.54437 70.51 
1.51633 64.14 



C6 



C8 



CIO 



-1.2539x10-6 +1.4715x10-3 -1. 3631X10- 1 o 

-1.0263x10-4 +4.6258x10-6 -1.9824x10-8 

+1.9083x10-5 +5. 5497X10-'? +4.4974X10-9 

+4.7542x10-6 +7.2955x10-7 -3.1537x10-8 

13.6000 
6.7098 
1.0500 
1.1000 
9.4483 
0. 5998 



aw) y (Ymax/f w) =0.8959 
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^i^^ ( 2 ) f w / f 3=0.3296 
[0082] 

^cr>xdi^z:^mmm'cn. ±$^i^^ ( 1 ) - ( 2) tf^^xmr^i^tix^-^^iitt^^m^ 

[0083] 

mi?— [II19(i. d|I(A = 587. 6nm) ^^^-^^^4 IIMi^Ji7)igill^[aT-^?) ^ 

o t-^i^^. mi 7 (a) ( f =4 . 7 6mm) i^zionhmmm'^m^fmx' 

comummx'h o . m i 7 ( b ) it^KnmtfMzi^nh u>x^ y hmc^mumimTh 0 
. mis ( a ) (i;4^rHm.';&igM'i« ( f = 1 0 . 9 omm) izioii-^mmm-'^MAitmx-co 
mu^mT^^. mi 8 (b) ii^mm.^Mm^m.i'Z)5n^uyxi^yhmcomu^mT 
hKi. mi 9 ( a ) {±MiS5ffi'i« ( f = 1 3 . 6 0mm) iztsif ^mmm^MAumTcom 
u^mThD. mi9 (b) immmfJMzi5if^uyxi^yhm(^MU^mTh^. ^ 
Lx. ^i\^mmt-^m^^-^^xd(,z. m4mmmxu. f^nmrnt-^mmmmtxco 
^Mjmm^mi,zi5\.^xmi^mt)^^mzm^E^ti. mtirz^^^m^^-tt <r t t^t^t-^ 

[0084] 

vxr. -^m<^^w>'5mm\mz-:)\^xm2 0^m2 3iixxfm5^m\^xtm'th. m2o 
It. msmmmi^zimx-i^vyxcom^^yr^-tmxh^. m^'mmmw:~i^v 
yxit. m2vyxmiiXxfmA]yyxm(nmm.^m^xm 1 mmm(^yx~i.v yxh n 
m.(rym^xty '9 . ^mzm 1 mm\<n%^^}i [5i-^o^-^^# \.x%mti:m^^-n^-th . 
t^ti. m'5-mmw^m2vyy:MG2\t. mw.mt)-^Mxzm.k.ti. mmzmt<M^mx.fz 
wmmm^^^x y xi. 21 1. mnmconuyy:tmmmc7)AEuyxt ^m^h-\t 
tznc7)mi^uyxi^2 2 tfp^m\^^tL6 o tfz. m5mmmc'ym4uyxmG4it. m 
MlJ*^^^)||I^^M^J^c\ mmi^zmm^m^fznmmco^Euyxi.4it. mmmcoAE 
uyxtmmmkcon\yyxb^^^^h'\tfzn<Dm^iyyxi.4 2bt-i^m^^fih. 

[0085] 

rcom^i^z. m^mtmHzmf^^mTt^^^'t. m5^zmi-6m^^i-28ii 
. m20(,zmf^mi^2stMmLx^-^^o tfz. m5mimHzi5^-^x. mim. mi 
offi. mi 4m. i5Xt/m2imco^uyxmimmmmki,zmf^^tLX^^^. 

[0086] 

f=4.76 — 10.83 — 19.20 

F. NO=3.47 — 4.34 — 5.75 

2co=80.20 — 37.30 — 21.54 

Luyx^jti 













1 


17.2732 


0.80 


1.94594 


17.98 


2 


8.3539 


2.29 






3 


22.2424 


0.80 


2.00069 


25.46 


4 


14.8265 


1.60 






5 


0.0000 


8.80 


1.88300 


40.76 


6 


0.0000 


0.30 






7* 


19.9314 


2.56 


1.76802 


49.24 


8 


-16.2242 


(dS) 






9 


-21.2094 


0.80 


1.85135 


40.10 


1 0* 


9.8366 


1.00 






1 1 


-34.3738 


0.80 


1.83481 


42.71 
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1 2 


7. 


9969 


1.47 


1. 


94594 


17.98 


1 3 


-1158. 


0055 


( d 1 3 ) 








1 4* 


6. 


6673 


1.51 


1. 


, 59201 


67.05 


1 5 


-28. 


2642 


0.50 








1 6 


0. 


0000 


0.50 








1 7 


11. 


6221 


1.85 


1. 


64000 


60.08 


1 8 


-4. 


6955 


0.80 


1. 


88300 


40.76 


1 9 


8. 


8567 


(dl9) 








2 0 


9. 


5123 


2.50 


1. 


59201 


67.05 


2 1* 


-12. 


9644 


0.20 








2 2 


7. 


1445 


2.15 


1. 


,49700 


81.54 


2 3 


-85. 


6130 


0.80 


1. 


79504 


28.54 


24 


5. 


8608 


(d24) 








2 5 


0. 


0000 


0.60 


1. 


,54437 


70.51 


2 6 


0. 


0000 


0.40 








2 7 


0. 


0000 


0.50 


1. 


, 51633 


64.14 


28 


0. 


0000 


(Bf ) 









K C4 C6 C8 CIO 

7 -7.6332 +8.1356x10-5 -1.1855x10-6 +1.0910X10-^ -6.9554x10-1 1 

1 0 -9.0000 +1.1174x10-3 -4.2945x10-5 +1.3369X10 5 -3.3511x10-9 

1 4 +0.4936 +1.6354X10-* +5.3401X10-^ +9.8630X10-^ -2.7231x10-8 

2 1 +2.0477 +5.2136X10-4 +6.2688X10-^ +2.6776X10-? -1.2539X10-8 











f 


4.7600 


10.8344 


19.2000 


d 8 


1.2308 


7.1168 


9. 5209 


d 1 3 


9.3400 


3.4541 


1.0500 


d 1 9 


8.5106 


4. 5925 


1.1000 


d 2 4 


5.2744 


9. 1924 


12.6849 


B f 


0.5999 


0.6000 


0.6000 



/3 aw = 35. 62253 
^ bw= -0.02083 
Ym ax =3. 75000 
fw =4. 75999 
f s ( f 3 ) =16.32981 

^i^^ ( 1 ) /3 bwX ( 1 -/3 aw) / (Ymax/f w) =0.9154 
^i^^(2) fw/fs =0.2915 
[0087] 

^coxoiz^^mmm-cn. ±m^i^^ ( i ) - ( 2 ) ^^^xmfz^tix^^^^t:^^^:^- 

ho 

[0088] 

o -r^:b^. 1^2 1 ( a ) ( f =4 . 7 6mm) tCi3tt'l.*RS^'^4«T' 

(Tymumrnvh 0 . 1^2 1 ( b ) ^t^mwrni-zisnhvyxi^y vm<^mmMmvh 0 

. IM2 2 ( a ) «±*^^;^tggil:[t^ ( f = 1 0 . 9 0mm) tC*3tt^ilRS^^^^T'C0 

m^mx'h^. m2 2 (h) ^t^mm}mm^izt5ifhuyxi^yhmcomimmx 
h^.m23 (a) amm^ ( f = 1 3 . 6 0mm) izisi-ftmrn-^MMmxcom 
mmmx^K}. m2 3 (b) itmmmkmzi^ifhuyxi^yhmcommmmxhh. ^ 
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[0089] 
[0090] 

mcom(^mmmzhmm^m,xh^ . 

[0091] 

:^~hyi^~:^x\,zhmm^h^bti-X%. (^^j^^-^-^tc 

iih) ^~9~%mi^zhmLx\^h. m^zAmmm<7^^. m2t.fz},tmA\yyxm^^ 

m]yyxmt'fh(7^tmt.L\^. 

[0092] 

^fz. m3vyxm\<zmh^. m2x^yxm<^^y^t.fz\i-w^^muzmm^iimzm 
m^^x. ^:rv\.zx-^x^\^^mr\^^miE^hmmvyxmtLxh^\^. 

[0093] 

^fz. ^vyxm^mmhLxhmh-^j:VK, .zayh^. mmM^izxhmm. fi'y 
x^mr:immwm,z^m^fzfj^x^-)VYmtm. fj^yxaymM^.zmk^^mtmwxk 
t^ffM \^fzmm.^mm<7^\-^^(^immxi:,m^t^:\^. 

[0094] 

^fz. mm'OMm^vyytn {yy vvyy^n^^^vyxm m^^zmk^fih(^ 
Wium'o}z\^X(^mM^%m^\<z. vyxcow^^<^m'\^vm\^x%, ^ 

[0095] 
[0096] 

[0097] 

[mi] ( a ) {iv^V^;^X^;P7:?p<^^0IEM[aT-^ 0 . ( b ) 'fi^^)Vy.^)Vf}?^=y(n 

[1112] mi (a) ^ay^^\\-\\\>z:^^-,fzmmmxhh. 

[[213] X-APyXc7)jgfff^@Sg^^-fll^0^[2lT-tfe^. 

[ [114 ] m 1 mmm% h a y ^T^t- whit-^ h . 
vm\ ( a ) {im 1 mm\x<rymm.-^mm.<^yjmmAmxzm'^hmu^mxt, o . 
( b ) \%m\mwm'<7^]mm\fmzi5nhvyxyy Yn<r>immmxhh . 
\m>\ ( a ) tim 1 mmmx<y^mm-^MMM<y^^fm.mLm^\{zi5\^hmu^mx^ 

( b ) \t%\mwm:<n^wm.\,zi5\^h\yyx-^y Yn(7mu^xhh. 

[139] ( a ) \%w.2mmmx<y^w^-^^m!^m.n^^\izii\^hmwim^^ o . 
( b ) \x%2mm\x'<n)m^m.\.zi5nhvyxiyy Yn<mm,^mxhh. 
mm ( a ) \m2mwmx<yyimm.'^^<^^^m^m^^\izi6\^hmm^^^ 



(20) 



#^2008-256978 (P2008-256978A) 



m\u ( a ) \tm2mmmx'(7ymm^mm(ommmm^zi5n^mm.mm:h o . 
( b ) \m2m}m\x-<7mmmm^zi5nhvyxi^y vm(7mm.mmx^h^. 

[iMi3] (a) ixm3mm\x-(^)mm^^m\m<7)\Knm^mxziinh^ 
( b ) \im3mmmx-(7mnm^xm^zmi^hv yxyy vmcr>mummx'ht . 
mw ( a ) (ims^Mf^ijTvjiEpjiit^xfei^^^^^ 

h^. ( b ) \im3mmmx-(^)^mmMmmfMzmi-h]yyxyy vncomu^mx-h 

mm ( a ) itmsmmmx-c^mm^i^m^mc^mm^Amxzion o . 

( b ) \,tm3mtwrz-com.mmmxzi6nhvyy:yy ^^(^AfMmmx^hh. 
mm mAmmmmy^-i^^yyxcrfm^ii^w^^mmmx'hh. 
[EI17] (a) imAmmmx'(nmm^mm<7^mnmmi^zionhmm.mmx'h^. 
( b ) \tw.Ammmxy)n^nmm.i^zi3nh\yyxyy vm(^mumm:'hh. 
mm ( a ) imAmm\x'(^MW<m^^mmco^mMmmAtfMziinhmu^mx' 
h'o. ( b ) \mAmmmx'a)^mm;^3m:\mxzmirhvyxyy vn(omm.mmx'h 

mm ( a ) itmAmm\x'y)mB%'^m^mymmm^mxziinh^ummx-h o . 
( b ) itmAmmmx'ymmmm.i^zi^iifhyyxyy vn(^mm.^mx'hh. 
[ IM20 ] m 5 mmmi<zimy:~M. v yy^(nm^^^-ttmm:h h . 
m2u ( a ) itm5mmmx'(7)mmm^MMmco}j^nmm^z}in^^ummx'h o . 
( b ) iim5mmmx'cr)fKntQ^^mizi6ii-^yyxyy hmcomm^mx-h^o 
m22] (a) im5 mmmx'(7mmm^^MAmy) ^mmj^Mnm^^tmizii n h mummx- 
h^. ( b ) \tm'5mmmx-(7^^mM}^MmA-mxzi'5nh\yyxyy vm(^mm.mmx-h 

m23] ( a ) iim5mmmx-crmm^MMmcomMt^^mi^zmftmiR^mx-h k> . 
( b ) imsmmmx'comM^^izisn^uyxiyy hmcommmmx-h^. 

[0098] 

CAM i^^m^) 

z L X— A y yy: 

Gi miyyxm g2 w>2yyxm- 

G3 m3yyxm g4 m^vyxm 

p mm^mm^ i 

s mum 
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[1315] 



[1316] 
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